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ABSTRACT
Improvement in learning successive lists has been found in 
both serial and paired-associate verbal learning tasks. Both intra­
session and intersession effects have been observed, although it is 
well established that intrasession effects are greater in magnitude. 
Intrasession improvement in learning successive verbal tasks has been 
called warmup. Earlier investigators (e.g., Heron, 1929; Irion, 1949; 
Thune, 1950) favored an explanation of warmup similar to that used in 
motor skills learning. They viewed warmup as postural and attentive 
changes taking place within a learning session. These changes were 
seen as nonassociative and temporary. Warmup was regarded as separate 
from intersession improvement, usually called learning to learn, the 
latter being taken as a relatively permanent associative process.
The conventional view of warmup seems particularly inappropri­
ate when applied to free recall verbal learning. A number of investi­
gators have failed to find warmup in free recall of words. In a free 
recall study, Raffetto and Koeppel (1968) verified the fact that warmup 
does not occur with words, but demonstrated that warmup occurs with 
trigrams. An associative process, response integration, was suggested 
to explain the occurrence of warmup in the free recall learning of 
trigrams. In a subsequent study (Koeppel & Raffetto, 1969) the 
response integration interpretation was tested in a two-stage analysis 
of paired-associate learning of word pairs. As predicted, no warmup
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was found in the response learning stage and a significant warmup 
effect was observed in the associative learning stage of the task.
From these studies it was hypothesized that if either the task 
or the materials required associative integration, warmup would occur. 
Three experiments were conducted to test the hypothesis. In Experiment 
I a paired-associate task and trigrams were used. The paradigm 
involves two stages of learning (response and associative) and with 
trigrams both stages would require integration; therefore, a warmup 
effect was predicted for both stages of learning. Experiment II con­
sisted of a serial learning task with trigrams. Since the associative 
characteristics of this experiment were identical to those of Experi­
ment I a warmup effect was predicted for both response and associative 
stages. Experiment III involved serial learning of words. Since 
words necessitate little integration, no warmup effect was predicted 
for the response learning stage, although warmup was expected in the 
associative learning stage. For all three experiments the data 
clearly support the predictions.
Warmup is not a phenomenon that always occurs in verbal learn­
ing. That its occurrence can be predicted knox^ing the integrative 
characteristics of task and materials indicates that the warmup proc­
ess is associative in nature. It is concluded that postural and atten­
tive wTarmup changes are unimportant in verbal learning and that warmup 
and learning to learn are probably the same process. An alternative 
way of categorizing nonspecific transfer, based on the temporal 




The first systematic evidence of a warmup effect in verbal 
learning was supplied by Heron (1929). Heron employed six lists of 
paired-associates in his experiment; each list consisted of six pairs 
in which stimuli and responses were CVC trigrams. After an initial 
practice session all subjects learned two lists in each of three weekly 
sessions. Lists learned within a session were related by using zero, 
two, or four common stimuli. Heron reasoned that association A-B in a 
first list would hinder learning association A-C in a second list. He 
expected the greater the number of common stimuli between two lists, 
the slower the second list learning would be. Instead Heron found that 
under all three conditions of similarity fewer trials were needed to 
reach criterion on the second list of the day.
Heron retabulated his data on the basis of order in which the 
lists were learned. These data, shown in Figure 1, are plotted from 
Table 3 of Heron's paper. By connecting values for the two lists of 
each set the consistent within-sessions improvement that Heron observed 
is apparent. Although a number of between-sessions comparisons are 
possible, a simple comparison can be made by averaging the acquisition 
scores for each set. For the first, second, and third sessions these 
values are 18.5, 17.0, and 16.5 trials respectively. Improvement 




Heron had related his lists in a specific fashion by using the 
identical stimulus in more than one list. The transfer he observed was 
apparently unaffected by this specific characteristic. Consequently, 
Heron concluded that the transfer he obtained was due to "nonspecific" 
processes. He surmised that these processes were of two facilitative 
types: an improvement, unaffected by time, in the ability to form asso
ciative bonds; and a nonassociative improvement characterized as a 
"limbering up" for the learning situation and thought to diminish com­
pletely over time. The latter type has come to be known as warmup, a 
nonassociative, intrasession form of transfer; the former has been 
named learning to learn and is an associative, intersession form of 
transfer. Both constructs are commonly incorporated in current account 
of improvement in the learning of successive lists which have no identi 
cal stimuli or responses.
Ammons' Concept of Warmup
One use of the warmup construct appeared in a paper by Ammons 
(1947), written to provide a theory of motor skills reminiscence and 
spaced practice. His conceptualization of motor skills learning is 
shown in Figure 2. Uninterrupted practice on a motor task (e.g., 
rotary pursuit) leads to a linear acquisition function; rest, however, 
disrupts this linearity. On the first trial following rest a facilita­
tion is observed which is represented by the distance between points F 
and G. Point C is a theoretical level of facilitation calculated by 
fitting a linear function to the decremental trend shown in the post­
rest period. The distance between G and C, then, represents the theo­
retical amount of facilitation on the first trial following rest.
LEVEL OF PERFORMANCE
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Points C and F are different because with motor skills tasks subjects 
need to warm up on post-rest trials; therefore, the separation between 
these points represents a "warm-up decrement." Ammons regarded warmup 
as a rapid regaining of set, by which he meant the reinstatement of 
postural and muscular responses acquired during pre-rest practice.
This view of x^armup is speculative; it had not been substantiated by 
empirical observations of subjects' postures or muscles.
Ammons intended to supply a theory of motor skills learning and 
evidenced no concern for relating his system to anything other than 
motor phenomena. Yet circumstances led to his views having substantial 
impact on studies of warmup in verbal learning. Ammons' theoretical 
paper was part of his dissertation done at the University of Iowa in 
1946, and his model influenced verbal learning dissertations completed 
in the next few years at Iowa by Irion, Thune, and Hamilton. These 
three authors accepted a concept of warmup in verbal learning identical 
to Ammons'.
Irion's Studies
The motor learning model discussed by Ammons was essentially 
one of training, resting, then testing. This is the equivalent of the 
retention paradigm in verbal learning and was the technique Irion (1949) 
used in his investigation of warmup. Of his two experiments concerned 
with the factors that influenced retention of paired adjectives it was 
his second that provided the most unique finding of his research. In 
this experiment Irion considered the effect of a non-learning task on 
retention. For this task he used color naming in which 15 pairs of 
colors were presented on a memory drum at a standard two-second rate.
8
Subjects were instructed to name-, but not learn, the response color 
after both stimulus and response colors appeared.
Irion used three experimental conditions: 1, original learning, 
no rest, no color naming, relearning; 2, original learning, 24 hours 
rest, no color naming, relearning; and 3, original learning, 24 hours 
rest, one color naming trial, relearning. Reasoning that his warmup 
task would affect scores on the first relearning trial, Irion analyzed 
these data and found that subjects receiving the color naming task per­
formed significantly better on the first trial. Yet for these three 
conditions random assignment of subjects was not followed. That is, 
the first two conditions were part of Irion's first experiment in which 
a total of 105 subjects were used, but the third condition, from which 
the major finding is derived, involved an additional sampling of 15 sub­
jects from the same source. It is very probable that with Irion's sam­
pling technique the groups were not comparable. Therefore, his conclu­
sion, that color naming effected a warmup for retention, is suspect.
In a subsequent study involving serial retention of CVC trigrams, 
Irion and Wham (1951) varied the amount of warmup (zero to four trials 
of serial digit recitation) while holding the rest interval constant.
Data from this study are shown in Table 1, which is an ammended version 
of Irion and Wham's Table II. In that table they reported only unad­
justed scores despite the fact that they used an analysis of covariance 
on the main part of their data. Also, a four-trial warmup condition 
shown in their table has been omitted from Table 1 because the value 
listed for original learning in their table indicates that subjects 
were not adequately matched with those of other groups.
9
TABLE 1




Last Original First Relearning Second Relearning
Learning Trial Trial Trial
0 None 6.00 6.00 6.13
0 35 min. 6.07 4.40 5.93
0.5 35 min. 6.00 5.67 6.60
1 35 min. 6.20 5.46 6.06
2 34 min. 5.37 5.53 6.40
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Irion and Wham indicated that there were significant differ­
ences among the scores for the first relearning trial and concluded 
that retention varied as some function of non-learning warmup activity. 
It is a reasonable assumption that any warmup effect operating in the 
first trial of relearning should also influence the second trial of 
relearning. Data from the second relearning trial, shown in Table 1, 
are not from Irion and Wham's Table II but are computed from informa­
tion given by them in Table III. The scores show that there were negli­
gible differences among all groups on the second relearning trial; any 
warmup that was present apparentlj' was confined to the first relearning 
trial. These data also show that the no-rest control group did not 
make normal acquisition progress. That Irion and Wham's conclusion is 
supported by only a limited part of their data lowers the validity of 
their conclusion that warmup occurs within the retention paradigm.
Although methodological criticisms can be made, the possibility 
of verbal retention warmup cannot be disposed of without an empirical 
demonstration of its absence; fortunately, this has been supplied by 
Rockway arid Duncan (1952). They tested predictions Irion derived from 
his research concerning the relationship between warmup task and reten­
tion. In their first experiment, Rockway and Duncan used nine treatment 
groups (combinations of three warmup task lengths and three warmup task 
presentation rates) and a control group receiving no warmup task to 
obtain an unconfounded evaluation of rate and length effects on warmup 
activity. Not only did their data fail to verify Irion's predictions, 
but also the differences among all nine warmup groups and the control 
group were insignificant. Because of their failure to find warmup,
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they conducted a second experiment with the same materials and procedure 
used by Irion (1949). Unlike Irion, Rockway and Duncan assigned sub­
jects to treatment conditions on a random basis, as they had done in 
their first experiment. Again, their data showed no evidence of a 
warmup effect on retention. Corroborative evidence comes from a study 
by Greenberg and Underwood (1950). They had subjects learn and, after 
rests varying from five minutes to 48 hours, relearn lists of paired 
adjectives. Comparing the results of four such sessions Greenberg and 
Underwood found no improvement across sessions in relearning.
It may be concluded that nonspecific facilitation has not been 
demonstrated in retention studies. Irion's experiments contain method­
ological errors which lead one to doubt the validity of his conclu­
sions. When such doubt is complemented by the negative findings from 
studies in which procedural errors had been corrected, the dismissal of 
Irion's evidence is clearly warranted.
Warmup has been characterized as positive transfer; certainly 
the A-B, A-B retention model involves some positive transfer. However, 
the retention paradigm is not well suited for studying warmup effects 
because forgetting and rehearsal can both occur during the retention 
interval. The simplest way to avoid these overriding variables is to 
use the A-B, G-D transfer paradigm. In this model forgetting and 
rehearsal cannot take place, and one can obtain a pure measure of 
improvement in the learning of successive lists.
Thune's Transfer Studies
The A-B, C-D transfer paradigm was used by Thune (1950) in 
studying warmup in paired-associate learning. The experiment required
12
two days. On the first day all subjects were given six trials on a
practice list followed by two, four, six, eight, or ten trials with the
A-B list. On the second day additional trials with the A-B list were
given so that all groups received a total of ten trials with the A-B
list distributed over two days. The group which had ten A-B trials 
the first day received no additional A-B training; the group that did 
not practice the A-B list at all the first day had ten A-B trials on 
the second day. All groups, however, received ten trials with the C-D 
list on the second day. Thune found a positive linear function relating 
the mean number of correct anticipitations on the C-D list to the num­
ber of A-B trials given the second day. That is, the group receiving 
all its A-B trials on the first day did the poorest with the C-D list, 
while the group getting all its A-B trials on the second day evidenced 
the best performance with the C-D list. Graphing this relationship on 
a trial by trial basis shows that the warmup effect of A-B learning on 
learning C-D appeared by Trial 3 and persisted through Trial 10.
Thune also included conditions in his experiment for studying 
warmup effects derived from non-learning activities. Such an activity 
is defined as an experimental procedure using materials which subjects 
are not required to associatively learn. Thune investigated cartoon 
sorting activity administered on the second day prior to learning the 
C-D list. He compared performance on the C-D list for the group that 
received all its A-B trials on the first day and only cartoon sorting 
on the second day to a second group given identical A-B training on the 
first day but no cartoon sorting on the second day. There were no 
differences in the rate with which each group learned the C-D list;
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therefore, cartoon sorting did not produce a warmup effect. Thune also 
studied whether or not warmup could be obtained from a color guessing 
activity. In contrast to the cartoon sorting task this activity was 
very similar to the paired-associate learning procedure in that subjects 
were given ten trials of guessing which of five colors would appear in 
the response window of the memory drum. One group was given ten A-B 
trials and ten color guessing trials on the first day with ten C-D 
trials on the second day. Another group was given the same sequence of 
A-B and C-D learning, but the color guessing trials were given on the 
second day preceding the C-D list. Comparing color guessing with A-B 
learning experience on the second day, Thune concluded that equal warmup 
effects were produced by the two tasks. If warmup is a nonspecific 
facilitation of the ability to form associations, then color guessing 
should not have improved acquisition of the C-D list. By showing that 
associative and nonassociative tasks were equally effective warmup 
agents Thune lent support to the warmup construct favored by Ammons and 
Irion.
When Thune gathered the data for his dissertation, a coordinate 
study was carried out by Hamilton (1950). Hamilton investigated the 
effect of time on nonspecific transfer. To do this he conducted a two- 
day experiment. On the first day subjects were given the six-trial 
practice task used by Thune; these data served as an estimate of sub­
jects' initial learning ability. On the second day Hamilton adminis­
tered ten trials each on an A-B list and a C-D list similar to Thune's 
lists; however, the time intervals separating the two lists were 0.13 
(eight seconds), 5, 10, 20, 40, 60, 120, 180, and 240 minutes. With all
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time interval conditions subjects performed significantly better on the 
C-D list than on the A-B list. By subtracting within each time interval 
condition the mean correct anticipation score obtained on the A-B list 
from that score obtained on the C-D list, a mean difference score is 
calculated which indicates how much improvement occurred following that 
time interval. For the 0.13, 5, and 10 minute intervals the mean dif­
ference scores were quite similar, ranging from 37.7 to 41.4 anticipa­
tions. At the 20 minute interval the mean difference had dropped to 
30.2 anticipations. By the 40 minute interval the mean difference had 
decreased to 19.6 anticipations and remained near this level for the 
longer intervals.
Hamilton's results focus attention on the relation of nonspe­
cific transfer to time. The accepted theme (e.g., Underwood, 1966, 
pp. 510-515) has been that short interlist intervals are associated 
with warmup while longer intervals, usually 24 hours, are associated 
with learning to learn. But Hamilton's data argues for a distinction 
prior to 24 hours. Assigning a 24 hour separation between warmup and 
learning to learn is strictly arbitrary. If one chooses to separate 
warmup from learning to learn on the basis of Hamilton's findings, one 
could justify the statement that warmup dissipates by 40 minutes leav­
ing the more stable learning to learn to facilitate subsequent 
acquisition.
From the results of his first study, Thune accepted the inter­
pretation of warmup as a nonassociative type of facilitation. In that 
experiment warmup and learning to learn had not been systematically 
compared; this was accomplished in his second study (1951) . Five
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learning sessions were separated by approximately 24 hour intervals; in 
each session subjects learned three unrelated lists of paired adjec­
tives. Within the first session subjects learned the third list in 
about ten fewer trials than they learned the first list. The intra­
session improvement in the next two sessions was about eight trials, 
and for the fourth and fifth sessions there was a facilitation of about 
seven trials. Improvement between the second and third lists within 
any session was never greater than about two trials. An intersession 
improvement of six to seven trials can be seen by comparing the first 
list of the first session with the first lists of the fourth and fifth 
sessions; all other comparisons yielded differences of zero to four 
trials. Although Thune was able to show significant intersession 
improvement which had not been found by Heron (1929) , both Thune and 
Heron found very similar intrasession improvement. In both experiments 
intrasession improvement was consistently larger than intersession 
improvement.
Thune's and Hamilton's research retain considerable prominence- 
in delineating the parameters of paired-associate warmup. Because of 
this their findings warrant special scrutiny. Unquestionably, they 
showed that nonspecific facilitation is inversely related to the time 
between A-B and C-D practice. However, demonstrations of this relation­
ship do not provide empirical evidence that two mutually exclusive fac­
tors, warmup and learning to learn, cause such facilitation. It is 
possible that only one facilitative process may be operating in the non­
specific paradigm. This process would be one that is inversely related 
to time. That is, with an intersession interval of sufficient length
16
no facilitation iix successive list learning should be found. Thune's 
and Hamilton's data show that at 24 hour intervals some amount of 
improvement remains. The data from Heron (1929) showed that at week 
intervals there was a small intersession improvement which was not sig­
nificant. If for longer intervals it can be shown that improvement 
dissipates completely, then a single process explanation of nonspecific 
transfer would be feasible.
One may still choose to justify a separation of warmup and learn­
ing to learn with Thune's color guessing results. These data indicate 
that warmup has a nonassociative component; but in no way do they show 
that warmup is void of associative processes. In fact, Thune's finding 
of a nonassociative process in warmup has been challenged by Schwenn 
and Postman (1967). These authors arranged five conditions immediately 
preceding the learning of a paired-associate test list: a control con­
dition with no experience prior to the test list, two conditions of non­
associative experience (number guessing) before the test list, and two 
conditions of associative experience (an unrelated paired-associate 
list) preceding the test list. Unlike Thune, Schwenn and Postman used 
only one learning session in which no practice lists were given prior 
to the potential warmup tasks. They found that the associative groups 
learned the test list significantly faster than did the control and non­
associative groups; differences among nonassociative and control groups 
were insignificant. In and of.itself Thune's and Hamilton's research 
does not support the treatment of warmup and learning to learn as mutu­
ally exclusive processes. Yet both authors accepted such a separation 
and perpetuated the opinions put forth by Ammons and Irion.
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Serial Learning Warmup
The now classic demonstration of intersession facilitation in a 
serial learning task is that of Ward (1937) who had subjects learn 16 
lists of nonsense syllables, one list per day. With the first list sub­
jects took approximately 38 trials to reach a criterion of one perfect 
recitation. By the sixth list subjects were reaching criterion in 
about 20 trials, and for the sixteenth list criterion was reached 
between 16 and 17 trials. When Ward's subjects had reached the tenth 
list in the series, they were learning at twice the rate with which 
they had learned the first list.
Intrasession facilitation of serial learning has been studied 
by Postman (1962) . His subjects learned three successive serial lists 
of high frequency words, rated between 1000 and 3300 on the "L" count 
of Thorndike and Lorge (1944), or three lists of low frequency words, 
rated between 1 and 3 on the same scale. Postman found that for both 
types of lists subjects learned the third list in half the number of 
trials taken to learn the first list. If one combines Postman's and 
Ward's data, ignoring the difference in learning materials, subjects 
appear to benefit as much from learning three lists in immediate succes­
sion as from learning nine lists in spaced sessions. This observation 
is comparable to the finding of Thune (1951) that for paired-associate 
learning intrasession improvement is greater than intersession 
improvement.
Postman further analyzed his data in terms of a stage analysis 
model (Underwood and Schulz, 1960, pp. 92-94). The model is a two
18
process description of paired-associate and serial learning; one stage 
involves learning the response items per se, while in the other asso­
ciations are learned between responses and correct stimuli (or between 
sequences in the serial learning paradigm). For paired-associate learn­
ing measures of these two processes may be obtained by a determination 
of the first trial on which a response is given (response phase) and 
the first trial on which it is correctly paired (associative stage). 
Postman used an adaptation of this procedure to obtain response and 
associative measures of serial learning. He estimated response learn­
ing by noting the trial on which each item was first given regardless 
of its serial location; his associative measure was that trial on which 
the item was correctly given in sequence. Although the latter measure 
gives an accurate estimate, of associative learning, the former estimate 
of response learning may be a spurious one. Subjects were at no time 
instructed to give responses regardless of order; every learning trial 
measured the ability to recall response sequences. Appearance of an 
item, either correctly or incorrectly recalled in sequence, is not a 
pure indication of response, learning but rather is a' response measure 
confounded by associative stage processes. That this procedure does not 
yield independent measures of response and associative learning has also 
been discussed by Ekstrand (1966). Although Postman's tabulations 
showed significant improvement in both response and associative learn­
ing for words, a better measure of response learning is needed before 
his conclusion about this phase of serial learning can be accepted.
19
Multiparadigm Warmup
The studies that have been reviewed indicate comparability 
between paired-associate and serial warmup paradigms. Typically, the 
two models have been used in separate investigations; however, some 
work has been done where subjects first learn, for example, a serial 
list followed by a paired-associate list. This multiparadigm technique 
provides a simple test of whether intrasession improvement is inde­
pendent of the training paradigm used in first list learning. In an 
intrasession study by Postman and Schwartz (1964) subjects learned a 
training list followed by a test list. Lists were constructed so that 
no item appeared in more than one list; therefore, specific transfer 
derived from common items among lists was avoided. Training lists were 
either paired-associate adjectives, paired-associate trigrams, serial 
adjectives, or serial trigrams; for the test task subjects learned 
either a serial adjective or paired adjective list. A subject's com­
plete task, then, could consist of training and testing using the same 
paradigm and the same type of materials, different paradigms and same 
materials, different materials and the same paradigm, or different mate­
rials and paradigms. Postman and Schwartz estimated baseline acquisi­
tion values for the two lists, given that subjects had not been pre­
trained. Comparing these values with subjects' performance on the 
serial and paired-associate test lists, all types of training list 
experience resulted in improved test list learning. However, the 
paired-associate test list was learned significantly faster by subjects 
who had a paired-associate rather than a serial training task. The
20
subjects pretrained on serial rather than paired-associate tasks tended 
to learn the serial test list faster, but this difference was not 
statistically significant. Although similarity between training task 
and test task affected performance, the similarity of training list 
materials to test list materials had no effect on performance.
Free Recall Warmup
Although Postman and Schwartz did not find a specific relation­
ship between intrasession improvement and list materials, one may still 
hypothesize such a relationship if he presupposes that, using the non­
specific paradigm, transfer can be either negligible or quite pro­
nounced. That is, situations should exist in which contiguous presenta­
tion of mutually exclusive lists do not always produce improved learn­
ing. This is in fact the case in free recall learning where there is 
evidence supporting both the presence and absence of such positive 
transfer. In a study of intersession improvement Meyer and Miles (1953) 
administered unrelated lists of CVC trigrams, one list every two to 
three days, until twenty lists had been given. The improvement from 
one list to the next was approximately two percent, rather small, but by 
the twentieth list the overall improvement in recall was an impressive 
40 percent. In contrast to these findings are intrasession studies such 
as that by Deese (1957) in which subjects learned seven lists of unre­
lated words. Deese found that there was no improvement in the ability 
of subjects to learn the successive lists. Another failure to find 
intrasessicn transfer in free recall was reported by Dallett (1963).
He gave subjects 15 unrelated lists of words (rated between 10 and 30
21
on the "G" count of Thorndike and Lorge, 1944); each list was ten items 
long. Subjects recalling items without regard for order learned each 
list at about the same rate. There was negligible improvement in 
acquisition resulting from experience with previous lists.
A report by Murdock (1960), based on a number of free recall 
experiments, indicated that both intrasession and intersession improve­
ment were absent from the free recall of words. In all experiments he 
used unrelated lists of 30 words selected from the Thorndike-Lorge 
table of the 1000 most common words in the English language. In his 
Experiment I subjects were given one of these lists in each of five 
sessions spaced one week apart. No significant differences occurred in 
the amount of learning evidenced in each session. In Experiment II sub 
jects were given six lists in a single session. Comparing recall 
scores for these lists Murdock found a significant difference among 
lists; however, this difference was apparently derived from only the 
second list. In Experiment XIa Murdock rearranged the sequence of 
lists and again found the same list causing a significant difference. 
Experiment Xllb was conducted with three new lists administered in one 
session. This time no differences were observed in the learning of 
each list.
In free recall of words neither intrasession nor intersession 
improvement has been obtained. However, in the Meyer-Miles study using 
trigrams a significant intersession improvement occurred. That intra- 
session improvement also occurs with trigrams was demonstrated in a 
study by Raffetto and Koeppel (1968). Doubting that the results from 
Murdock's word list data implied complete absence of intrasession
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improvement from free recall learning, the authors conducted six experi­
ments, each using one of the following types of stimuli: related words, 
unrelated words, related CCC trigrams, and unrelated CCC trigrams. In 
each experiment three lists of one stimulus type were used; any item or 
concept used in one list did not appear in the other two. For the two 
experiments in which word stimuli were used no facilitation occurred in 
the successive learning of lists. In two experiments using lists of 
trigrams a significant difference in the learning of lists was found.
To ensure that these differences were not due to an unintentionally 
unique list two additional experiments x̂ ere conducted in which the list 
sequences were changed. The results of the six experiments shox^ed that 
although there is no warmup in the free recall learning of words, warmup 
does occur when subjects learn successive lists of trigrams.
A Stage Analysis of Warmup
Raffetto and Koeppel explained their findings using a stage 
analysis model (Underwood & Schulz, 1960, pp. 92-94). This model char­
acterizes integration as a linking or associating of separate pieces 
which can take place either among the components making up a single 
item or among the items making up a list. For example, in serially 
learning the list, MXR, FHW, and CGQ, the subject must associate the 
three letters of a trigram (F, H, and W) so that a whole response is in 
his repertoire. This associative development is called the response­
learning phase. The subject must also associate whole responses into 
the specified serial order; this process is called the associative 
phase. In free recall learning subjects are not required to integrate
23
whole items in a predetermined fashion as they are in serial learning.
To correctly recall an item necessitates only the response-learning 
phase in which the subject integrates the components of each item into 
a unit. When words are used in a free recall task, there is little if 
any response integration for the subject to do; he does not have to take 
the item, oboe, and link individual letters together. Therefore, nei­
ther response nor associative integration is required in free recall of 
words and subjects perform equally well on word lists. On the other 
hand, when trigrams are the free recall stimuli subjects must correctly 
integrate the components of these units. Raffetto and Koeppel hypothe­
sized that improvement in this integrative process led to better learn­
ing of successive trigram lists.
The results of their first study suggested subsequent research 
(Koeppel & Raffetto, 1969) designed to reconcile the absence of intra­
session improvement in the free recall of words with the presence of 
such an effect in the paired-associate learning of words. According to 
the stage analysis model previously mentioned, the paired-associate 
paradigm involves learning responses as such (response phase) and asso­
ciating responses to stimuli (associative phase). Based on the inte­
gration hypothesis it was predicted that facilitative effects would be 
found only in the associative phase of this paired-associate task 
because, if the response phase, is equivalent to free recall learning, 
minimal integration of word responses should be necessary.
Processes for measuring response and associative stages were 
discussed in reviewing Postman's study (1962). To remedy the problem 
of obtaining a separate response learning measure in a predominately
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associative task Koeppel and Raffeto used the study-test method; that 
is, on every trial subjects were shown successive stimulus-response 
pairs for study and were then tested to see how much they had learned. 
Testing was done in one of two ways. On odd-numbered trials subjects 
were shown only the stimulus half of each pair and were instructed to 
write down the response that belonged with that stimulus. On even- 
numbered trials subjects were not shown stimuli; instead they were told 
to write down in any order as many response items as they could recall. 
The obtained data, shown in Figure 3, indicate that the study-test 
method effectively separates response and associative measures of 
paired-associate learning. In this study two lists were used and lists 
were counterbalanced so that differences in acquisition could be attri­
buted solely to list position. Each list consisted of nine pairs of 
conceptually unrelated nouns with a Thomdike-Lorge (1944) "G" rating 
of 1. Pairs were conceptually unrelated to other pairs within and 
between lists.
Acquisition curves for both replications were remarkably simi­
lar; however, Figure 3 shows the data for only the second replication. 
The response phase showed no facilitation from one list to the other 
while in the associative phase a significant improvement occurred in 
learning the second list. Not only do these data reconcile paired- 
associate and free recall observations of intrasession transfer, but 
also they support the explanation of the phenomenon based on response 
integration. When tasks or materials necessitate integrative processes, 
performance improves from one list to the next. When integration is 
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The two studies in which this writer has been involved indicate 
that intrasession improvement is directly related to integrative pro­
cesses- The purpose of this dissertation is to further investigate 
this relationship. Improvement in the learning of a second list of 
items may be attributed to the integrative requirements of the situation 
If a subject must either integrate components into items or items into 
patterns (serial order or pairs) then improvement should take place in 
the stages of learning that reflect these requirements. Trigrams neces­
sitate integration of components into items and the paired-associate 
task necessitates integration of items into a pattern. Therefore, in 
learning contiguous paired-associate lists of trigrams improvement will 
take place in both response and associative phases of the latter list.
In serial learning, as in paired-associate learning, the subject is 
required not only to learn responses but also to give them in a pre­
arranged sequence. In serial learning of two trigram, lists response 
phase and associative phase necessitate integrative processes. There­
fore, for both response and associative stages improvement will occur 
in the learning of the second list. For the serial learning of two 
xtford lists only the associative phase should necessitate a form of inte­
gration. Consequently improvement in the latter list will be found in 
the associative learning stage, but no improvement xm.ll occur in the 
response learning stage of successive serial x̂ ord lists.
CHAPTER II
METHOD
Three experiments were conducted to test the predictions derived 
from the response integration explanation of intrasession transfer. In 
all experiments the materials to be learned were presented by means of a 
Kodak Carousel 800 projector. A Gerbrands PT-1A programmer was wired in 
place of the projector's remote control unit to control presentation 
rate. A one-second blackout interval always occurred between successive 
slides.
Experiment I
The purpose of this experiment was to test the prediction that 
in both the response and associative learning phases of paired-associate 
learning the second of two lists will be learned more readily. Two 
paired-associate lists of nine pairs were made up of CCC trigrams from 
Witmer (1935). The trigrams had rated meaningfulness values of 0 to 25 
on Witmer's scale. No consonant was used more than four times in any 
list and no consonants were repeated within pairs. The lists are shown 
in Table 2. Two replications were conducted; for one replication the 
list order was A-B, C-D and for the other replication C-D, A-B. Three 
different orders of the pairs were used to discourage serial learning.
The study-test method was used for a total of 12 trials. During 




Lists Used in Experiments
List 1 List 2
Experiment I
GPC - NFX RKP - JLC
SFK - ZMT WBJ - HCF
PTR - XDL KGC - TNL
DGM - BLZ FXD - NZW
THL - RPF XRL - PFB
LWD - HTJ DNS - GMK
FZX - JGN MHT - BJS
HQJ - KCS BTF - QDR






















each. Tests of associative learning were made on odd-numbered trials 
by presenting each stimulus term for four seconds. Response learning 
tests were made on even-numbered trials by giving a 45 second free 
recall period in which subjects were told to recall the responses in 
any order. Instructions are reproduced in Appendix A.
Experiment II
This experiment was designed to test the prediction that 
improvement in learning the second of two trigram lists will be found 
in both the response and associative phases of serial learning. Two 
nine-item serial lists of CCC trigrams were constructed from Witmer's 
trigram table. Items were selected with meaningfulness values of 
between 0 and 25. Within each list no consonant was used more than 
twice. These lists are also shown in Table 2. Two replications coun­
terbalanced list sequence. The study-test method was used. The study 
portion consisted of presentation of the trigrams for two seconds each 
the test phase always consisted of a 60-second period in which the sub 
jects were instructed to reproduce the trigram in order. Associative 
measures were thereby obtained on all trials. In addition, following 
the associative test phase on Trials 1, 4, 6 , and 9 a 60-second 
response learning test of the free recall variety was given in which 
subjects were told to write down as many of the items as they could 
recall without regard for order. The time between the associative and 
response tests in these instances was approximately ten seconds. By 
occasionally using a study-test-test procedure for obtaining response 
learning measures the primary serial task of recalling items in order
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was maintained. Instructions for serial learning are shown in 
Appendix B.
Experiment III
In this experiment the prediction was tested that for the sec­
ond of two word lists improvement will occur in the associative phase 
but not in the response phase of serial learning. The nine-item serial 
lists were comprised of two-syllable concrete nouns taken from the 
Thomdike-Lorge (1944) tables. Each item was conceptually unrelated to 
the other items either within or between the two lists; the "G" value 
for all items was 1. These lists are shown in Table 2. The study-test 
method was also used in this experiment, and list sequence was counter­
balanced by two replications. Each word was presented for two seconds 
during a study phase and a 60-second interval was given subjects to 
reproduce the words in order. Two one-minute response learning tests 
were given following associative tests on Trials 1 and 4; in these sub­
jects reproduced as many list words as they could regardless of order. 
The contiguous test phases were separated by approximately ten seconds.
Subjects
Female students enrolled in an introductory psychology course 
at the University of North Dakota served as subjects in the experiments 
For Experiment I eight subjects were used in each replication. Fifteen 
subjects per replication were used in Experiment II and 12 subjects 
served in each of Experiment Ill's replications. Subjects were 
recruited on a volunteer basis and were screened to ensure that no one 
had participated in a previous verbal learning study. Of the subjects
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tested two were, discarded because they did not properly record their 
answers in the booklets provided. Since transfer presupposes first- 
list learning, two subjects were discarded from Experiment I because 
they evidenced a complete lack of associative learning on the first 
list.
For response learning tests responses were scored correct if 
they were reproductions of response items. On associative tests, 
responses were scored correct if they were properly located in relation 
to their stimuli (Experiment I) or in relation to their serial position 
(Experiments II and III). These data were analyzed using the Case VI 
analysis of variance model provided by Lindquist (1953, pp. 292-297). 
The Replications variable is a between-groups factor with its error (b) 
listed below it in the analysis tables. For the Warmup factor and the 
WxR interaction the WxSubject interaction was used as the error term. 
The TxS interaction was the error tern used for both the Trials vari­
able and the TxR interaction. The WxTxS interaction was used as the 
error term for the WxT interaction, and the WxTxS factor had the WxTxR 
interaction as its error term.
CHAPTER III
RESULTS
The observed differences among trials on first-learned and 
second-learned paired-associate lists are shown in Figure 4. In 
response learning acquisition functions are essentially linear and par­
allel with the second learned list showing mean advantage of 0.65 items 
per trial over the first-learned list. Save for the first response 
trial, subjects generally reached a given performance level one trial 
sooner on the second-learned list. Associative phase learning func­
tions originate at almost the same point on the first trial for both 
lists but diverge markedly on subsequent trials.
The statistical analyses of the response and associative meas­
ures for the paired-associate task are summarized in Table 3. Signifi­
cant improvement was obtained in response learning, F(l,14) = 6.05, 
p < .05, and associative learning, F(l,14) = 26.20, p < .001, of the 
paired trigrams lists. Although the associative curves diverged signif 
icantly, as evidenced by the obtained WxT interaction, F(5,70) = 4.52, 
p < .0 1 , a similar interaction was not found in the response learning 
stage. The nonsignificant WxR interactions indicate that both replica­
tions led to equivalent improvement. However, the curves for the two 
associative phase replications, TxR, differed significantly, F(5,70) = 






Analysis of Variance: Experiment I
S o u r c e Sum of Squares d f M e a n  S q u a r e
R e s p o n s e  P h a s e
Replications 6.75 1 6.75 0.44
error (b) 213.34 14 15.23
Warmup 20.02 1 20.02 6.05 *
W x R 0.19 1 0.19 1.05
W x Subjects 46.29 14 3.31
Trials 420.61 5 84.12 53.57 ***
T x R 9.69 5 1.94 1.23
T x S 110.53 70 1.57
W x T 0.92 5 0.18 0.20
W x T x S 60.59 70 0.86
W x T x R 4.99 5 1.00 1.16
A s s o c i a t i v e  P h a s e
Replications 40.33 1 40.33 2.56
error (b) 220.15 14 15.73
Warmup 42.19 1 42.19 26.20 ***
W x R 5.33 1 5.33 3.31
W x Subjects 22.48 14 1.61
Trials 289.29 5 57.86 32.14 ***
T x R 31.86 5 6.37 3.54 **
T x S 125.85 70 1.80
W x T 19.63 5 3.93 4.52 **
W x T x S 60.77 70 0.87
W x T x R 3.60 5 0.72 0.83
* p < .05
** p < .01
*** p < .001
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better learned than the other list in the same position. If this 
source of variance were larger, relative to the warmup variance, then 
one could question whether the significant warmup effect were due to 
unique list qualities. However, the TxR mean square is only one- 
seventh the size of the warmup mean square.
Using Figure 4 it is possible to evaluate the method of measur­
ing the two stages of paired-associate learning. The differences 
between response and associative measures indicate that the testing 
procedure indeed separated the two processes. For example, on the 
first response trial (Trial 2) combining the two lists the mean acquisi 
tion for subjects is about 1.5 items per subject; whereas, for the sec­
ond associative trial (Trial 3) this value is less than one item per 
subject. By Trial 5, 1.5 associations per subject are made, but on the 
previous response trial (Trial 4) an average of almost 3 items per sub­
ject are recalled. Throughout these data subjects continually learn 
more responses per se than they learn associations between these avail­
able responses and their respective stimuli.
Experiment II
Serial learning performance with trigrams is shown in Figure 5. 
On the response learning trials subjects performed better throughout 
second-list learning. This improved recall appears within early trials 
the first to the fourth, and then persists through the remaining trials 
On the second-learned list subjects not only start out reproducing more 
correct items on the first trial but also improve at a mean rate of 
about 1.28 items per trial compared to about 0.95 items per trial for
9
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the first-learned list. For associative learning trials subjects also 
recall more items initially on the second-learned list and in general 
perform better on this list throughout the remaining trials.
Statistical analyses of the response and associative stages for 
these data are shown in Table 4. There is significant warmup in the 
response phase, F(l,28) = 40.9, p < .001, and in the associative phase 
of the serial task, F(l,28) = 36.47, p < .001. The WxR interactions 
indicate that for response learning, F(l,28) = 11.0, p < .01, and asso­
ciative learning, F(l,28) = 10.55, p < .01, one order of list presenta­
tion led to more improvement than did the other order. Yet the learn­
ing curves for both replications were not significantly different as 
evidenced by the TxR interactions. The differences of curves, WxT, is 
significant for the associative stage, F(9,252) = 2.14, p < .05, but 
not so for the response learning stage. The significant WxT interaction 
in the associative stage data does not illustrate markedly different 
learning rates. An exponential component can appear in these data 
because the learning curve for the second list is simply higher than 
that for the first list. Faster learning rates create exponential func­
tions which lead to significant interactions of the WxT type.
In comparing the curves on Figure 5 the two sets of functions 
are visibly similar. In Experiment I test trials of paired-associate 
response learning yielded consistently higher scores than their adjacent 
associative tests. In contrast, a reversal of this relationship is evi­
dent in Figure 5. There are eight instances when both response and 
associative measures were taken on the same trial; in seven of these 
cases response learning scores were somewhat lower than associative
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TABLE 4
A n a l y s i s  o f  V a r i a n c e :  E x p e r i m e n t  I I
Source Sum of Squares df Mean Square F
Response Phase
Replications 5. 10 1 5.10 0.28
error (b) 501.00 28 17.89
Warmup 73.7 1 73.7 40.9 ***
W x R 19.8 1 19.8 11.0 **
W x Subjects 49.1 28 1.8
Trials 1354.3 3 451.4 237.6 ***
T x R 4.2 3 1.4 0.74
T x S 160.3 84 1.9
W x T 8.8 3 2.9 2.32
W x T x S 104.9 84 1.25
W x T x R 4.2 3 1.4 1.12
A s s o c i a t i v e  P h a s e
Replications 11 1 11 0.24
error (b) 1289 28 46
Warmup 159 1 159 36.47 ***
W x R 46 1 46 10.55 **
W x Subjects 122 28 4.36
Trials 2705 9 300.5 154.9 ***
T x R 1 9 0.11 < 1.0
T x S 489 252 1.94
W x T 19 9 2.1 2.14 * *
W x T x S 246 252 0.98
W x T x R 5 9 0.56 < 1.0
* p < .05
** p < .01
*** p < .001
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learning scores. In some cases subjects recall trigrams better when 
required to do so serially (Waugh, 1961), but this phenomenon usually 
occurs in the later stages of serial learning. An explanation applic­
able to the present data is that of retention loss arising from the 
interval between successive recalls. That is, subjects are recalling 
responses per se at a lower rate than recalling responses in order 
because the longer study-test interval for the former measure leads to 
lower trigram retention.
E x p e r i m e n t  I I I
The 24 subjects have reached the limit of learning in this 
experiment, as shown in Figure 6 . On associative trials with the 
second-learned list subjects are essentially at this asymptote by the 
third trial, while for the first-learned list they reach this point 
only after five trials. For the response learning trials subjects have 
reached asymptote on both lists by no later than the fourth trial. 
Because the means of the response trials are so nearly identical, it is 
doubtful that additional tests of response learning would have separated 
the functions to any significant extent. These data are quite compar­
able to the response learning data from Koeppel and R.affetto (1969) , 
which were shown in Figure 3.
For this serial learning task the response and associative 
stage analyses are shown in Table 5. When the serial stimuli are words 
no improvement in response learning is observed from one list to the 
next. However, for associative learning there is a significant differ­
ence between the two lists, F(l,22) = 14.98, p < .001. The difference
9
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appears in the first trial and is maintained. The curves are signifi­
cantly different, WxT, F(4,88) =3.05, p < .05, in the associative 
stage. For. the response learning data the only significant effect is 
for Trials, F(l,22) = 194.48, p < .001.
It should be noted that in this experiment the same method of 
testing response and associative learning was used as in Experiment II. 
However, in the four instances where response and associative tests 
were made on the same trial, the response scores were higher in all 
cases. The retention loss for words does not seem to affect the 
response learning measure to the same extent observed in the trigram 
data. On early trials subjects are able to recall more responses with­
out regard for order than in a specified order; this finding is in 
agreement with Waugh (1961).
The data from these experiments support three conclusions. 
First, when CCC trigrams are used in a paired-associate task, subjects 
learn the second of two successive lists better than the first. This 
improvement occurs in both response learning and associative learning 
stages. Second, in serial learning of CCC trigrams subjects perform 
better on the second of two lists presented during the learning session 
As in the paired-associate task this increase in performance is found 
in both response learning and associative learning stages. Third, when 
subjects serially learn two lists of words, they exhibit better perform 
ance on the second of these lists. For this task-material combination 




Analysis of Variance: Experiment III
Source Sum of Squares df Mean Square F
Response Phase
Replications 3.37 1 3.37 2.47
error (b) 29.96 22 1.36
Warmup 0.16 1 0.16 0.34
W x R 1.05 1 1.05 2.23
W x Subjects 10.29 22 0.47
Trials 210.04 1 210.04 194.48 ***
T x R 2.67 1 2.67 2.47
T x S 23.79 22 1.08
W x T 0.05 1 0.05 0.12
W x T x S 9.29 22 0.42
W x T x R 0.16 1 0.16 0.38
Associative Phase
Replications 0.94 1 0.94 0.25
error (b) 82.06 22 3.73
Warmup 24.71 1 24.71 14.98 ***
W x R 0.35 1 0.35 0.21
W x Subjects 36.24 22 1.65
Trials 733.84 4 183.46 165.28 ***
T x R 2.76 4 0.69 0.62
T x S 97.80 88 1.11
W x T 10.73 4 2.68 3.05 *
W x T x S 77.48 88 0.88
W x T x R 0.99 4 0.25 0.28
* p < .05
*** p < .001
CHAPTER IV
DISCUSSION
The data obtained in the three experiments support the improve­
ment predictions based on a response integration concept. The findings 
from these experiments and from previous work are shown in Table 6 .
When two lists are presented within the same session, improvement in 
learning the second list is contingent upon the requirements of the 
learning task (response learning or associative learning) and of the 
materials presented (trigrams or words). Trigrams lead to x̂ arraup in 
all verbal learning tasks because they always require the subject to 
integrate letters into units. Subjects do not show warmup when -words 
are learned as responses only, but when the word learning requirements 
of the task call for association or integration, x^armup occurs. In 
general, if either the task or the materials necessitate some sort of 
integrative processing on the part of the subject, then his performance 
on successive lists increases during an experimental session.
The relationships illustrated in Table 6 are also supported by 
past studies of verbal learning warmup. Using trigrams in a paired- 
associate task Heron (1929) found significant intrasession improvement. 
For both intrasession and intersession experiments using words in the 
paired-associate paradigm significant improvement was found (Thune, 



















significant intersession improvement in Ward's (1937) study. Learning 
serial word lists in a single session also led to warmup, as shown by 
Postman (1962). Postman's stage analysis showed both response and 
associative warmup for words, which does not agree with the finding in 
Experiment III that no response learning warmup occurs in the serial 
learning of words. Unlike Postman's estimate of the response phase, 
measures taken in Experiment III were independent of associative learn­
ing, thereby avoiding confounding response improvement with associative 
improvement. For the free recall of trigrams Meyer and Miles (1953) 
found significant improvement. However, using words and the free recall 
paradigm Deese (1957) found no warmup. In fact, whenever words were 
used as free recall stimuli, no warmup was found (Dallett, 1963;
Murdock, 1960; Raffetto & Koeppel, 1968).
That the associative processes of response integration are 
related to improvement supports criticism of the warmup-learning to 
learn dichotomy. These two constructs have been separated on the belief 
that warmup is a nonassociative improvement attributable, to postural and 
attentive changes while learning to learn represents associative 
improvement accruing from practice. The experiments presented in this 
paper employ the standard paradigm for demonstrating warmup. However, 
the warmup that is shown is systematically related to the need for inte­
gration in all verbal learning tasks involving trigrams and the associ­
ative phases of paired-associate and serial learning. These data and 
the review of the literature indicate that warmup in its traditional 
characterization, postural and attentive changes,, is not present in 
verbal learning. Improvement that has been termed "warmup" or
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"learning to learn" originates from the same associative processes 
which occur either within one learning session or between a number of 
such sessions. For this reason it is suggested that the terms intra­
session and intersession be used to describe this improvement phenom­
enon. Since transfer does vary as a function of time (e.g. , Hamilton, 
1950) a distinction between intrasession and intersession transfer 
should be useful. Operationally, as long as the subject is under the 
physical control of the experimenter or remains in close proximity to 
him in the experimental setting the situation is one of intrasession 
transfer.
The results presented in this paper pertain not only to the 
warmup-learning to learn dichotomy but also to the use of specific and 
nonspecific transfer classifications. The transfer, which Heron (1929) 
had labeled "nonspecific", had been an unexpected outcome. Re had con­
structed six lists of stimulus-response pairs: two lists had no stim­
uli in common, another two had two stimuli in common, and a third set 
had four stimuli in common. Heron had expected to find negative trans­
fer* in the learning of lists with specifically identical items.
Instead he found that the second list of each set was consistently 
learned faster than the first list in that set. Heron attributed this 
intrasession improvement to a warmup concept which was not specific to 
or related to the experimenter-created connections between pairs of 
lists.
Using Heron's categorizations as a starting point, the tradi­
tional framework for verbal learning transfer can be illustrated. In a 
sense, warmup is the antithesis of negative transfer. When warmup
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occurs, it is counteracting a lesser negative transfer effect (i.e., 
proactive inhibition). Although warmup is contrasted with negative 
transfer, it is not considered synonymous with positive transfer.
Warmup is characterized as a special case of transfer attributable to 
nonspecific origins, while both positive and negative transfer are 
attributable to specific origins. The question may be raised as to 
what factors should determine the application of the specific and non­
specific. labels. Traditionally, the specific label has been applied to 
transfer research wherein an experimenter has used lists containing 
some identical or highly similar items; the nonspecific label has 
served to indicate that lists are unrelated or are comprised of unique 
items. Clearly the dichotomy is of value in indicating the general con­
struction of experimental lists. However, for the components of each 
list it is certain that nonspecific or unrelated lists are a theoretical 
impossibility. One can always find some sort of relationship between 
items in two lists, items within one list, tasks used to learn the two 
lists, or in fact any number of experimental variables. As information 
on the nonspecific transfer model is gathered, some of these variables 
will become recognized as contributors to improvement in learning. WTien 
a number of these have been well documented, it will be more meaningful 
to talk of the specific factors in the "nonspecific" paradigm rather




This is a learning task and as such is rather difficult. Your 
job as a subject will be to try to learn the material you are shown to 
the best of your ability. I expect you to perform as well as you can 
every time the material is shown. If you feel you cannot function in 
this capacity for the next hour, please indicate so now, and you will 
not have to participate further.
In this experiment you will learn to associate one trigram with 
another. The instructions you will hear are somewhat lengthy, so 
please listen carefully. You will be shown a list of nine pairs of 
trigrams. Each pair will appear on the screen one pair at a time.
When you look at the screen you will see one trigram beside the other.
The left trigram is the stimulus trigram and the right trigram is the 
response trigram. A complete presentation of the material is split into 
two parts: a study trial, and a test trial. Each study trial will 
begin with a blank slide. Then the nine pairs of trigrams will be shown. 
A second blank slide will indicate that you have seen the nine pairs and 
the study trial has ended. You will then be tested to find out how much 
you remember. Test trials can be of two types. On some test trials the 
slide projector will continue to run. In this case nine slides contain­
ing only the stimulus trigram of each pair will appear. Your task in
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this case will be to write the response trigram that had been paired 
with the stimulus trigram visible on the screen. Your answers should 
be written in a row, and each answer should be written only while a 
slide is visible. When the slide changes, look up and be ready to 
write your next answer.
On other test trials you will be tested differently. After see 
ing the pairs and blank slide the projector will be turned off. In 
this case you will be told to recall the nine response trigrams in any 
order on the answer sheet. You will not have to pair stimulus and 
response trigrams. Simply write down in any order all the response 
trigrams that you can remember. For either testing situation do not 
write down stimulus items; only write response items. Please print all 
answers.
When the first study and test trial is completed, turn to the 
next page of your answer booklet. We will then be ready for the next
study trial. Every time you see the pairs in a study trial, they will
be the same pairs but in different orders. Whenever you see just stim­
ulus items during some test trials, their order will differ from the 
order of the study trial pairs. After a number of study-test trials I




This is a learning task and as such is rather difficult. Your 
job as a subject will be to try to learn the material you are shown to 
the best of your ability. I expect you to perform as well as you can 
every time the material is shown. If you feel you cannot function in 
this capacity for the next hour, please indicate so now, and you will 
not have to participate further.
In this experiment you are going to learn a list of trigrams 
(words) in the order in which they are shown. Once we begin the experi­
ment there is to be no communication whatsoever. Act as if you are the 
only subject in this experiment.
You will be shown a list of nine trigrams (words). They will 
appear one at a time on this screen. There will be a blank slide before 
the first item appears. After the nine trigrams (words) have been 
shown there will be another blank slide. At this time you will have one 
minute to write down the nine items in the order in which they appeared. 
Please print your answers. When the minute is up I will say stop. At 
this time fold over the page with the answers on it so that you cannot 
see it. We will then begin another presentation. Every time the items 
are shown they will be in the same order. This procedure will be 
repeated throughout the experiment. After a number of presentations we 












1 2 3 4 5 ! 6 1 2 3 4 5 6
List 1
1 1 3 5 5 5 6
—
1 0 0 1 I 1
2 2 2 2 3 2 3 0 1 1 2 0 0
3 0 1 3 3 4 6 0 0 1 1 3 4
4 2 3 4 5 5 6 0 1 2 2 0 0
5 3 3 5 4 5 6 0 1 1 0 3 3
6 2 1 3 3 4 4 0 1 1 2 0 0
7 1 2 2 7 5 9 0 1 1 2 4 4
8 1 0 2 3 5 4 0 1 1 3 3 3
1 2 3 4 6 7 9 0 2 3 3 6 8
2 1 4 4 3 6 3 0 0 1 1 1 1
3 1 1 2 4 6 6 0 0 0 0 1 1
4 3 5 6 7 8 8 1 1 4 8 7 8
5 0 1 1 3 4 5 0 0 0 1 4 4
6 0 3 0 3 3 6 0 0 0 2 1 4
7 1 4 6 6 5 6 1 0 0 1 0 2
8 . 2 3 4 2 4 5 0 0 1 2 3 2
TABLE 7— Continued
List 2
1 1 3 4 4 4 7 0 1 0 0 2 2oc. 2 3 3 4 4 4 1 1 1 2 .1 2
3 3 4 4 3 5 7 0 1 1 2 3 4
4 2 4 5 5 5 8 0 1 2 2 4 5
5 2 3 5 6 6 8 0 1 2 2 2 3
6 2 2 3 2 3 3 0 1 1 2 2 2
7 2 3 6 6 6 9 1 2 2 3 5 6
8 1 3 4 3 7 7 0 0 2 3 1 5
1 2 2 2 6 6 6 1 2 5 3 5 8
2 1 3 3 4 3 5 1 0 3 3 3 5
3 3 4 6 8 8 8 0 0 2 1 6 7
4 1 5 8 9 9 9 0 3 8 9 9 9
5 3 3 4 3 5 5 0 0 1 1 3 3
6 0 2 1 2 3 3 0 1 2 2 2 4
7 1 5 4 6 8 9 0 1 1 .2 6 7










1 4 6 i 9 1 i 2 3 4 i 5 6 7 18 9 110
List 1
1 1 4 7 9 1 2 4 5 5 7 8 8 9 9
2 0 1 4 4 1 2 1 2 3 3 3 5 4 7
3 1 5 8 9 1 3 6 7 7 9 8 9 9 9
4 0 3 5 5 1 2 2 2 4 5 7 5 8 8
5 1 3 7 6 1 1 2 3 5 7 6 6 6 8
6 1 3 3 4 1 2 3 3 2 3 3 3 5 5
7 1 3 4 6 0 2 3 4 3 6 6 7 *7/ 7
8 0 1 2 2 0 1 0 0 2 2 5 3 3 4
9 0 2 1 6 1 1 2 1 3 2 5 6 7 7
10 0 2 2 5 0 0 1 3 2 3 3 3 5 5
11 2 4 5 8 1 3 3 3 6 7 6 7 8 8
12 0 4 6 8 0 3 2 5 7 7 8 9 9 9
13 2 4 6 6 1 2 3 5 5 5 8 8 8 7
14 ' 0 1 2 6 0 1 1 2 2 2 3 6 6 7
15 0 5 7 9 2 2 2 3 6 7 6 9 9 9
1 0 3 3 5 1 1 1 2 1 2 3 4 4 5
2 0 1 3 5 1 1 0 2 2 2 3 4 6 5
3 0 5 7 7 0 0 5 7 8 8 4 6 8 9
4 2 6 9 9 3 5 7 6 9 9 9 9 9 9
5 1 1 2 5 1 1 3 1 2 3 3 4 6 7
6 0 5 9 9 0 2 5 5 5 9 9 9 7 9
7 2 5 7 9 1 2 4 4 5 9 9 9 9 9
8 1 9 9 9 1 9 9 9 9 9 9 9 9 9
9 1 6 8 9 3 3 5 7 7 8 9 9 9 9
10 1 3 5 9 2 2 3 4 3 6 8 9 9 9
11 0 0 4 8 1 2 1 1 4 4 6 8 8 9
12 0 7 9 9 1 1 3 6 9 9 9 9 9 9
13 1 4 3 7 1 2 2 4 5 3 6 6 6 9
14 0 2 4 4 0 1 1 1 3 3 3 4 4 4
15 0 4 6 9 1 4 5 5 4 4 8 9 9 9
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TABLE 8— Continued




2 5 r—6 7 8 ■9 9 9 9 9
2 0 4 5 4 2 3 2 2 2 4 6 5 5 8
3 2 5 6 9 3 4 5 5 7 7 9 9 9 9
4 0 7 8 8 1 5 7/ 7 9 9 8 8 8 8
5 2 5 6 9 2 2 5 5 8 8 7 8 9 9
6 1 4 6 7 2 3 4 5 4 7 7 6 8 7
7 2 5 8 9 1 3 5 5 8 9 9 9 9 9
8 0 2 4 8 1 2 1 0 5 4 4 r0 6 8
9 0 4 8 7 2 3 3 5 5 6 5 9 8 8
10 0 3 2 7 1 1 2 4 3 3 1 4 7 9
11 2 9 9 9 2 4 7 9 9 9 9 9 9 9
12 3 6 8 7 1 2 6 7 9 8 8 8 8 8
13 2 9 9 9 2 2 4 8 9 9 9 9 9 9
14 2 4 5 6 2 4 6 4 5 3 6 6 7 8
15 3 5 8 9 1 3 4 6 8 9 9 9 9 9
1 0 2 1 6 1 1 1 1 3 3 2 3 7 7
2 1 3 6 8 2 4 4 3 7 6 8 8 8 8
3 0 7 9 9 1 3 5 7 8 9 8 8 9 9
4 3 7 9 9 4 4 7 8 9 9 9 9 9 9
5 0 2 4 7 0 1 2 1 2 3 4 4 5 6
6 3 7 8 9 3 5 5 7 6 6 8 9 9 9
7 0 7 8 9 0 2 4 6 9 9 9 9 9 9
8 2 9 9 9 2 4 6 9 9 9 9 9 9 9
9 1 5 6 7 1 3 4 5 7 5 7 7 7 9
10 0 3 5 5 1 3 3 5 4 6 6 7 7 8
11 1 3 6 8 1 2 1 3 5 8 8 8 8 8
12 2 8 8 9 2 3 5 7 9 9 9 9 9 9
13 2 2 4 7 2 3 2 2 3 4 5 7 8 6
14 0 2 3 4 1 2 3 4 3 4 3 5 5 5





1 6 9 4 8 9 9 9
2 7 9 5 6 9 9 9
3 8 9 4 7 7 7 9
4 5 9 3 5 7 9 9
5 8 9 6 9 9 9 9
6 7 9 3 5 5 9 9
7 4 9 2 5 9 5 9
8 7 9 5 5 6 9 9
9 4 8 1 3 7 7 9
10 7 9 6 9 9 9 9
11 8 9 6 9 9 9 9
12 4 9 6 6 7 7 9
1 7 9 6 9 9 9 9
2 5 9 3 7 9 9 9
3 5 9 2 5 7 7 9
4 5 9 3 5 6 9 9
5 4 9 3 8 9 9 9
6 7 9 5 9 9 9 9
7 6 9 4 9 7 9 9
8 7 9 5 9 9 9 9
9 7 9 6 5 7 9 9
10 4 9 2 4 9 7 9
11 5 9 2. 5 9 9 9











1 4 1 2 3 4____ 5
List 2
1 6 9 5 9 9 9 9
2 7 9 6 9 9 9 9
3 6 9 4 6 9 9 9
4 6 9 3 7 9 9 9
5 8 9 4 7 9 9 9
6 7 9 7 9 9 9 9
7 6 9 3 7 9 9 9
8 6 9 5 8 8 9 9
9 5 9 4 7 9 o 9
10 7 9 4 9 9 9 9
11 7 9 6 9 9 9 9
12 7 9 6 6 7 7 9
1 7 9 6 9 9 9 9
2 5 9 5 8 9 9 9
3 4 9 1 6 9 9 9
4 5 0y 5 9 o 9 9
5 5 8 4 7 9 7 9
6 6 9 4 9 9 9 9
7 5 8 4 8 9 9 9
8 8 9 7 9 9 9 9
9 4 9 4 7 9 9 9
10 4 9 4 7 8 9 9
11 6 9 6 7 9 9 9
12 6 9 6 9 9 9 9
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Mean List Scores and Standard Deviations
APPENDIX G
TABLE 11







Learning Trials Subj ects Deviation
Experiment I




Associative 1 6 8.88 6.97
2 6 14.52 7.71
Experiment II




Associative 1 10 47.40 16.56
2 10 57.70 14.68
Experiment III




Associative 1 5 36.00 4.33
2 5 39.21 2.48
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